Proteomic investigations of the synaptic vesicle interactome.
Synaptic vesicles are key organelles in chemical signal transmission allowing neurons to communicate with each other and neighboring cells. The numerous tasks of synaptic vesicles are governed by a unique set of proteins. Recently, proteomic studies have been performed by several laboratories employing mass spectrometry and immunoblotting in order to identify the complete proteinaceous inventory of the purified synaptic vesicle compartment. Surprisingly, several fold more proteins were assigned to the organelle than previously anticipated. Despite several novel candidates, a large variety of proteins assumed to be only transiently associated with the vesicular compartment turned out to be constitutive components of the synaptic vesicle proteome. In recent years, the focus on protein-protein interactions has led to a deeper understanding of functional aspects in cellular trafficking. Several proteins acting in concert in defined cellular processes build an interactome. This article will survey the interacting partners during the entire synaptic vesicle life cycle identified by proteomic approaches. This includes anterograde and retrograde axonal transport of the synaptic vesicle membrane compartment, transport within the presynapse to the active zone, priming, docking, exocytosis, endocytosis, recycling and neurotransmitter reuptake to replenish the pool of exocytosis-competent synaptic vesicles.